SYNOPSIS In five baboons and 11 cats cerebral ischaemia was produced either by inflating an epidural balloon and or by ligating major arteries supplying the brain. Fifteen of the animals developed intracranial hypertension after cerebral ischaemia. If ICP were high, but still significantly lower than MABP, elevation of MABP by noradrenaline infusions was accompanied by a proportional increase of ICP. However, the increase of ICP was lower than that of MABP so that CPP was raised. CBF measured by the 133Xenon clearance technique was significantly increased by arterial hypertension in eight cases. The proportional increase of CPP and CBF by elevation of arterial blood pressure was substantially greater, the lower ICP was immediately after ischaemia. There was no effect of MABP in cases in which ICP equalled MABP. When brain oedema or brain swelling is combined with intracranial hypertension, the reduction of cerebral perfusion pressure (CPP) below 50 mmHg may cause a reduction of cerebral blood flow (CBF) (Johnston et al., 1973) . The possibility of re-establishing an optimal CBF in this situation is restricted. From a purely theoretical point of view CPP, defined as the difference between systemic arterial blood pressure and intracranial pressure (ICP) (Zwetnow, 1968) , can be increased either by reducing ICP, or by increasing arterial blood pressure. However, in intracranial hypertension elevation of arterial pressure leads to a parallel increase of ICP (Langfitt et al., 1965; de Rougemont et al., 1972) . The consequence of such an effect seems to be that elevation of blood pressure cannot improve CPP because of a proportional increase of ICP. In recent publications, however, it has been mentioned that the concomitant increase of ICP may be smaller than that of systemic blood pressure (Johnston et al., 1973; Shalit and Cotev, 1974) . As a result, CPP may be increased by arterial hypertension. In a previous study we tried to elucidate this phenomenon by comparing experimental results to a mathematical model (Matakas et al., 1975 
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CBF was measured by the Xenon clearance method before and after cerebral ischaemia and during the periods of low and high arterial blood pressure. The skin and temporal muscle of the left calvarium were reflected back. 133Xenon (2.0 ,uCi baboon, 1.0 ,tCi cat) dissolved in 1 ml saline was injected into the left common carotid artery (the external carotid artery having been ligated in the baboons), and the Xenon clearance was measured over the left parietal lobe. The collimator had a diameter of 2 cm. The clearance curves were analysed by a computer program (de Valois et al., 1970) . In three baboons, carotid blood flow was additionally measured by an electromagnetic flow probe (diameter 3 mm, Statham) attached to the left common carotid artery. After death, the brains were removed from the animals, fixed in formalin, and examined for tissue lesions.
RESULTS
During narcosis, all animals had a slight metabolic acidosis, with an arterial pH of about 7.25. The acidosis was corrected by small doses of intra-arterial bicarbonate. During cerebral ischaemia the EEG became isoelectric. A slow EEG activity returned in 10 to 20 minutes after the ischaemic state in only three baboons. In the baboons, MABP rose initially during cerebral compression to values of 130 to 220 mmHg (Cushing response), but declined gradually to 60 to 100 mmHg by the end of artificial cerebral compression. The response of the blood pressure to noradrenaline was different in all animals. In some, a MABP of 200 mmHg could be maintained for a longer period. In others blood pressure elevation was only small (Table) .
CBF was measured in all animals two to three times before cerebral ischaemia occurred. The mean value of normal CBF in the baboons was 41 + 3.6 ml/100 g/min; in the cats it was 34 + 6.2 ml/100 g/min. The rather low level of normal CBF in the cats may have been caused by the fact that the 133Xenon was not restricted to cerebral tissue only. However, it was found to be quite constant in repeated measurements. CBF was reduced in all animals after cerebral ischaemia. The reduction of CBF was found to be much greater than that predicted by the perfusion pressure. The effect of elevated MABP and CPP was also different (Table) . In one animal, EDP after ischaemia was low and showed no increase during arterial hypertension. CBF was markedly increased by arterial hypertension. In a second group of seven animals, arterial hypertension led to a proportional increase of EDP. This however, was lower than the increase in MABP which indicated that CPP had increased. There was a corresponding rise in CBF in this group (Fig. 1) (Matakas et al., 1975) (Fig. 2) (Hekmatpanah, 1970) , the circulation in wide areas may be slowed down. This has also been assumed by Miller et al. (1973) who have observed a disproportionately low CBF despite increases in perfusion pressure during experimental brain compression with a balloon. Another explanation may be that CBF after ischaemia is impaired predominantly in the cerebral cortex, which may be an effect of the 'no reflow' (Cuypers and Matakas, 1974) . CBF in the white matter, on the other hand, is normally much less than in cortical areas. Shalit and Cotev (1974) , in experiments similar to ours, have observed improvement of CPP and CBF during arterial hypertension in some animals but have concluded from their observations that an arterial pressure increase has no beneficial effect on CBF in conditions of brain swelling. Their hypothesis is that an arterial pressure rise increases ICP and that this increase in ICP would provoke a Cushing response-that is, a further increase in blood pressure. The blood pressure increase would again increase ICP, thus resulting in a vicious circle. This, in fact, is not the case, since the Cushing response is not triggered by the ICP, but by CBF or CPP (Sagawa et al., 1961; Matakas et al., 1971) . If an increase in arterial pressure improves CBF and CPP, the actual height of ICP has no significance. Shalit and Cotev (1974) were confused by the fact that the reduction of CPP and CBF which may occur during intracranial hypertension is the cause of arterial blood pressure increase and not the result. In their experiments, decrease of CPP and CBF might have been even greater if no Cushing response had occurred.
The results of this study might have some importance clinically even though they are not sufficient to draw definite conclusions about the optimal treatment of increased intracranial pressure. There are two ways in which arterial hypertension may be dangerous for a patient. The first is that, in cases in which intracranial pressure is caused by brain trauma, high blood pressure may aggravate brain oedema (Marshall et al., 1969) . The second danger which may result from arterial hypertension is that elevated systemic blood pressure may produce haemorrhages in the presence of pressure gradients within the cranial cavity (Klintworth, 1968, Goodman and Becker, 1973 
